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ABSTRACT 
This mixed method study investigates the contextual and personal factors that 
contribute to momentary fluctuation and long term change in children’s behavioral 
engagement and affect during a six-week intervention, between classrooms employing either 
Direct Instruction or Collaborative Group work. A total of 96 four-minute video clips from 24 
fifth-grade classrooms were coded, and student behavioral engagement, affect, and lesson 
participation type were examined from the thirty-two 30-second intervals for each of 150 
children. Applying both quantitative and qualitative methods, results showed that classroom 
instructional approach moderated the impact of children’s participation type on their 
behavioral engagement; children from Collaborative Group Work classrooms were most likely 
to be engaged in lessons through peer interaction, while children from Direct Instruction 
classrooms were most likely to be engaged when interacting with the teacher. Children’s affect 
was also influenced by the instructional approach they had experienced. Compared to children 
from Direct Instruction classrooms, those from Collaborative Group Work classrooms were 
significantly more likely to display positive affect during the intervention. Among various social 
and cognitive characteristics, nominations children received for talkativeness and having good 
ideas were the most salient predictors of their behavioral engagement and affect. Children’s 
engagement and positive affect aggregated over the period of the intervention significantly 
predicted knowledge acquired during the intervention, and partially explained some aspects of 
school attitude, including willingness to talk and share ideas, as well as attitudes toward reading 
and writing.  
Keyword: engagement, affect, instructional approach, participation type 
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CHAPTER 1 
OVERVIEW 
In Jacquelynne Eccles’s 2008 report on the California Dropout Research Project, she 
stated that early adolescence marks the beginning of a declining trend in children’s motivation, 
and an increasing risk of school failure and dropout, which are especially pressing issues for 
minority children, children from lower SES families, and children who have struggled in 
elementary school (Connell, Spencer and Aber, 1994). Previous research suggest that the 
magnitude of the declines at the shift to middle school is a significant predictor of children’s 
dropping out before completing high school. How to keep children engaged in schools at the 
critical elementary-to-middle school transition thus becomes an important issue.  
The present dissertation study included 150 fifth-grade children from populations at risk 
of school disengagement. Over 90% of these children were African American and Latino/a 
children, from schools where 80% or more of the students were registered for free or reduced-
priced lunch. By studying their lesson engagement and affect multiple times through a period of 
six weeks, I aim to understand how instructional settings could provide children with different 
opportunities to engage and learn, with a hope that the findings can be translated into practical 
lessons for teachers, and future intervention programs that help children, especially those who 
are facing a high risk of disengagement, to enjoy school a little more.  
The two instructional approaches examined in this study were Collaborative Group 
Work and Direct Instruction. By comparing these two instructional settings, the overarching 
goal is to understand what situational and personal factors contribute to change in children’s 
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behavioral engagement and affect, and whether children’s engagement and affect contribute 
to learning outcomes and school attitude.  
The central hypothesis of the study is that each instructional approach has its particular 
norms that encourage certain types of participation and social interaction, therefore provides 
children with different opportunities to stimulate engagement and promote learning. For 
example, a student-centered instructional approach like Collaborative Group Work encourages 
children to talk to and work with peers, share ideas and resources to learn, and complete tasks 
together, therefore giving children plenty of chances for peer interaction. In contrast, the 
teacher-centered instructional approach of Direct Instruction privileges teacher-student 
interaction, but leaves little room for children to interact with peers in a constructive way. Not 
much is known about whether differences in types of participation between instructional 
approaches lead to differences in engagement and affect; neither do we know much about 
whether the same participation type would have a different impact on children’s engagement 
and affect between teacher- or student-centered instructional settings. 
My dissertation will extend research on children’s engagement and affect in multiple 
ways. Methodologically, the application of fine-grained video analysis avoided exclusive 
dependence on children’s self-reports and provided an alternate way to assess engagement. 
Theoretically, by examining the dynamic and changing features of contextual and personal 
factors that contribute to children’s behavioral engagement and affect, and triangulating 
children’s engagement with their learning outcomes, this study deepens our understanding of 
the antecedents, process, and outcomes of the construct of engagement.   
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Chapter 2 
Literature Review and Theoretical Framework 
The major motivation to study students’ engagement is to understand under which 
conditions can we promote their interest in school and enhance their learning. Over the last 
few decades, classroom engagement has become an increasingly important construct in 
educational research, and has found to be a key factor influencing children’s success in school 
(e.g. Christenson, Reschly, & Wylie, 2012; Fredricks, Blumenfeld, & Paris, 2004; Guthrie & 
Wigfield, 2000). Student engagement predicts academic, social emotional and cognitive 
outcomes, including students’ short-term learning and test scores, long-term pattern of school 
involvement, academic resilience and avoidance of risky activities (Klem & Connell, 2004; 
Skinner et al, 2008; Wang & Eccles, 2012).  
2.1 Classroom Engagement 
Engagement generally refers to students’ attitude towards school and their participation 
in school activities. It is a meta-construct that incorporates the three components of behavioral, 
emotional, and cognitive involvement in school (Fredricks, Blumenfeld, & Paris, 2004). 
Behavioral engagement emerges from the idea of participation, and refers to actions and 
practices that students direct towards school and learning, including positive conduct, 
involvement in academic tasks, and participation in extracurricular activities. Emotional 
engagement represents a student’s affective reactions to teachers, classmates, and school 
activities, and sense of connectedness to and valuing of their school (Finn, 1989; Skinner & 
Belmont, 1993). Cognitive engagement refers to students’ investment in learning, including 
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self-regulated strategies to learn and willingness to exert the effort necessary for 
comprehension of difficult ideas (Zimmerman, 1990).  
 The multi-dimensional nature of engagement is a double-edge sword. On the one hand, 
it makes engagement a valuable construct that embodies a richer characterization of children 
than looking at each dimension separately; on the other hand, however, it invites loose uses of 
the term ‘engagement’ to mean everything that is good about an individual’s relationship with 
his or her school, which leads to potential confusion and problems in understanding and 
measuring students’ engagement. Skinner, Furrer, Marchand and Kindermann (2012) point out 
that the confusion among the indicators, facilitators and outcomes of student engagement has 
to be acknowledged before a clear operationalization of engagement is possible. If we think of 
classrooms as a causal nexus connecting teachers and students, and the expected improvement 
in learning, shall engagement be perceived as the mediator situated between experience and 
outcomes, a direct input to learning, or an outcome in its own right? A clear distinction among 
the indicators and facilitators of engagement will not only make us better understand the 
position of engagement in the classroom nexus, but also help improve measurement and assist 
interpretation of student engagement in the classroom.  
2.1.1 Indicators of student engagement. In the proposed study, I conceptualize student 
behavioral and emotional engagement as their active participation and affective states in the 
learning activities in the classroom. Student behavioral engagement is indicated by on- and off-
task behavior; and, students’ emotional engagement is indicated by overt signs of positive and 
negative affect, and will be referred as affect in the rest of the paper. Engagement is considered 
to be the externalization of students’ internal processes and at least partly observable. 
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Therefore, students’ lesson engagement can be measured from a systematic examination of 
student behavior and affect that occur during lessons.  
 This conceptualization is similar to Skinner’s dynamic motivational model where she 
conceptualized engagement and disengagement as the outward manifestation of motivation 
(Skinner, Kinderman, Connel, & Wellborn, 2009). Similarly, Chi and Wylie (2014) proposed the 
ICAP framework to study students’ cognitive engagement from their overt behavior. As they 
pointed out, although not perfect, overt behavior can be used as a good proxy to reflect 
different levels of students’ involvement in learning, and can be reliably measured as indicated 
from previous research. Those observable indicators of engagement include facial expression 
(Rosenberg & Ekman, 1994), participation rate (Lutz, Guthrie, & Davis, 2006), gaze direction and 
persistence (Imai, Anderson, Wilkinson, & Yi, 1992), and body language such as gestures 
(Atkinson, Dittrich, Gemmell, & Young, 2004).  
2.1.2 Facilitators of student engagement. Research has shown that there are two 
groups of factors that impact student motivation and engagement in classrooms (Imai et al., 
1992; Wu et al., 2013). One group of factors is related to the learning situation, including 
characteristics of the learning task and children’s interaction with teachers and peers. Both 
instructional features and peer relationships have been found to influence children’s 
engagement (e.g., Ames & Archer, 1988; Boggiano et al., 1989; Meece, 1991; Deci & Ryan, 
2000; Wang & Eccles, 2012). For example, Wu and colleagues (2013) found that compared to 
regular discussions, Collaborative Reasoning discussions significantly increased children’s 
motivation and engagement, as well as their belief in collaborative discussions as a valuable 
learning environment.  
6 
 
The other group of factors is children’s personal characteristics, such as gender (Meece, 
Bower Glienke, & Burg, 2006) and ethnicity (Bingham & Okagaki, 2012), reading ability (Imai, 
Anderson, Wilkinson & Yi, 1992), achievement goals (Tanaka & Murayama, 2014), and social 
status in the classroom (Gest & Rodkin, 2011). An increasing number of studies also show that 
children’s friendships can influence school motivation and achievement (Berndt, 2004; 
Bukowski, Motzoi & Meyer, 2009; Wentzel, McNamara-Barry, & Caldwell, 2004).  
Compared to relatively malleable situational factors, individual factors are more 
enduring and less readily manipulated. It has been posited that individual characteristics might 
change how situational factors affect motivation and engagement (Hidi & Harackiewicz, 2000; 
Murphy & Alexander, 2000; Skinner & Pitzer, 2012), but these ideas are relatively untested. 
How situational factors and individual characteristics work together to shape students’ 
classroom engagement could be conceptualized through the Self-System Model of Motivational 
Development (SSMMD; Connell & Wellborn, 1991; Ryan & Deci, 2000; Skinner, Furrer, 
Marchand, & Kindermann, 2008). SSMMD includes four higher order constructs: context, self, 
action, and outcomes. The model is rooted in Self-Determination Theory of motivation, and the 
core idea is that students will most likely to engage with the learning process when their three 
fundamental psychological needs of relatedness, competence and autonomy are met by the 
social context or learning activities. 
 The basic idea of relatedness is that individuals have a desire, perhaps innate, to 
connect to others (Baumeister & Leary, 1995) and that how much one belongs to a particular 
setting is predictive of the engagement quality within that setting. The sense of belonging to 
schools has been found to be positively associated with students’ emotional engagement 
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(Anderman, 1999). Competence means that individuals need to experience successful 
interaction (Elliot & Dweck, 2005), and their sense of mastery and effectiveness is linked to the 
engagement quality. Students’ perceptions of ability, academic achievement, and self-efficacy 
are reliable predictors of effort and persistence in schools and their emotional reactions to 
success and failure (Weiner, 2005; Wigfield et al., 2006). Autonomy refers to the congruence 
between individual’s preference and their actions; in other words, autonomy represents the 
sense that an individual has the freedom to choose rather than being coerced into acting in a 
particular way (Deci et al., 1991). Research has shown that children and adolescents report 
more positive feelings about school, display more motivation, and are more engaged when they 
experience more student-focused and autonomy-supportive instruction (Pianta, La Paro, Payne, 
Cox, & Bradley, 2002; Valeski & Stipek, 2001). 
Based on the Self-Determination Theory of motivation, a more positive classroom 
context promotes positive self-perception, which boosts students’ engagement, and further 
benefits their learning and academic achievement. Tow classroom context features –
instructional settings and children’s participation type – were examined in this study.  
2.2 Instructional Settings and Children’s Participation Type 
Different instructional settings might provide children with different opportunities to 
participate and engage. The two instructional settings compared in the present study are Direct 
Instruction and Collaborative Group Work.  
2.2.1 Classrooms featuring direct instruction. Direct Instruction (DI) has been proven as 
an effective teaching paradigm. The essence of Direct Instruction consists of teacher telling, 
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showing, demonstrating, and modeling the skills to be learned (Baumann, 1984). As Baumann 
(1983) noted, the teacher is the core of any direct instructional paradigm:  
In direct instruction, the teacher, in a face-to-face, reasonably formal manner, tells, 
shows, models, demonstrates, teaches the skill to be learned. The key word here is 
teacher, for it is the teacher who is in command of the learning situation and leads the 
lesson, as opposed to having instruction "directed" by a worksheet, kit, learning center, 
or workbook. (p. 287) 
 In order to be an efficient method of teaching, Direct Instruction must be full of explicit 
teacher moves, repetition of key concepts and strategies, scaffolding, and guided practice. A 
teacher follows the pattern of “modeling—guided practice—release of responsibility in 
independent work—feedback,” while also make sure that the reading level, content, and pace 
are within the children’s zone of proximal development. Keeping instruction at an appropriate 
difficulty level requires a teacher to take action when a child is either under or over-challenged 
by the material (Carnine, Silbert, Kame’enui, & Tarver, 2003).  
There are three principles of direct instruction: 1) Students achieve more in classes 
where they spend much of their time being directly taught and monitored by a teacher; 2) 
Students can become more independent and self-regulated learners through strategic 
instruction, explicit instruction, and instruction that is deliberately and carefully scaffolded; 3) 
Learning is increased when teaching is presented in a manner that assists students in 
organizing, storing, and retrieving knowledge (Carnine, Silbert, Kame’enui, & Tarver, 2003).  
These three principals indicate that in Direct Instruction classrooms, children spend the 
maximum time to follow the teacher’s instruction; if not interacting with the teacher, they are 
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probably asked to work independently on their own. Peer interaction is seen as unnecessary, 
and inefficient to help learning at its best, and probably regarded as off-task behavior and 
disengagement commonly.   
2.2.2 Classrooms featuring collaborative group work. Compared to Direct Instruction 
where teacher is the center of the teaching paradigm, classrooms featuring Collaborative Group 
Work is more interactive in nature (Chi, 2009). Children are provided with more opportunities 
to interact with each other in diverse ways, and the core of teaching paradigm shifts from the 
teacher to the students. When placing children to work in collaborative group, teachers are 
expected to delegate the authority, and switch their role from the instructor to the small group 
facilitator (Cohen, 1994). Children are expected to work together to manage both the problem 
space as well as the social relationship space in small groups (Barron, 2003; Li et al., 2007; Sun, 
Anderson, Lin, & Morris, 2015). Learning is largely mediated by the dialogue occurred during 
small-group discussions (Mercer, 2009); the dialogic talk among students establishes the 
cognitive foundation for reaching mutual understanding, as well the social foundation for 
building relationships among group members.  
The Collaborative Group Work instruction method examined in the current study 
features Collaborative Reasoning discussions and children work in groups to read and solve 
problems together. Collaborative Reasoning (CR) is an open-format, peer-led discussion format 
that intended to stimulate critical reading and thinking, and to be personally engaging 
(Anderson, Chinn, Waggoner, & Nguyen, 1998). In CR discussions, children read a story 
containing a “big question,” which usually contains a controversial issue with moral dilemmas 
or a policy issue that has no definite right or wrong answers. Students take positions on the big 
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question raised by the story and then present reasons and evidence for and against these 
positions. Students collaboratively construct arguments in complex webs of reasons and 
supporting evidence (Chinn & Anderson, 1998). During the discussion, children are held 
accountable to manage the flow of the discussions, and they speak freely without raising hands 
or waiting for the teachers’ call. Teachers become a discussion facilitator, and only intervene at 
minimum when there is a need. Overall, CR honors the respect for each other’s ideas, and 
children’s initiatives in managing the discussion flow. Studies have shown that children’s talk 
almost doubles during CR discussions and the quality of their talk improves as well (Chinn, 
Anderson, & Waggoner, 2001; Jadallah et al., 2011; Lin et al., 2012).  
Some researchers believe that dialogic talk has a greater influence on learning than 
monologic talk (Chi, 2009; Wells, 2007) because dialogic interaction involves both self-
explanation, or internal persuasion, and also shared understanding among speakers and 
addressees. Mercer (2013) hypothesized three mechanisms through which language-based 
collaborative problem solving activities in classrooms stimulate an individual child’s reasoning. 
Based on the order of stronger claims, the three mechanisms are appropriation, co-
construction, and transformation. On a relatively low-end hypothesis, appropriation refers to 
the knowledge sharing process during collaborative problem solving, where children obtain 
from each other new information and skills that they can apply in the future. In a step further, 
co-construction indicates that children not only exchange ideas, but also come up jointly with 
new ideas, better solutions or more robust generalized strategies that each individual may not 
have on their own. The strongest claim is transformation, which means that the process that 
children experience during collaborative problem solving will transform the nature of their 
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subsequent behavior and reasoning. The engagement in the process of collaborative problem 
solving will make children more aware of the potential presence of multiple perspectives, and 
therefore enable them to monitor their own problem solving strategies, and think in a more 
“dialogic” way when they work on tasks individually afterwards.   
 Similar ideas have been investigated in a series of studies about children’s social and 
cognitive development during Collaborative Reasoning discussions. The hallmark of our thinking 
about the mechanism is similar to Mercer’s proposal of transformation in that we believe 
through engaging in dialogic interaction with peers, children abstract generic structures, or 
schemas, that are representative of the common elements of the recurrent patterns of 
interaction during discussions, therefore they will be able to use the schemas to organize their 
thinking and behavior in similar situations afterwards (Sun, Anderson, Lin & Morris, 2015).   
Most collaborative learning studies have not considered how features of the classroom 
context influence children’s interaction in small groups, for example, how the established 
classroom norms or teachers’ instructional practices might shape children’s expectations for 
working together in small groups. Webb (2006) found that even when classrooms have small 
group discussions, children often talk with each other in a way that is similar to how teachers 
talk to the entire classroom. Students’ discussion patterns tend to mirror the classroom 
discourse modeled by teachers and the messages teachers implicitly communicated about the 
role of help-givers and help-seekers. Webb (2006) pointed out that in order to change 
children’s interaction patterns in collaborative groups it might be most effective to target 
teachers’ instructional practices in order to provide a solid foundation for change.   
2.3 Peer Interaction 
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 Despite the pedagogical differences between Collaborative Group Work and Direct 
Instruction, in both types of classrooms, children will have the chance to interact with each 
other, thus peer interaction has the potential to influences children’s engagement and 
motivation in a very important way.  
There might be two different mechanisms by which peer dynamics have an influence on 
children’s learning. In classrooms where teachers have a stronger control or use many whole 
classroom activities, peers might have a less direct effect on each other’s learning, but are likely 
to be influential depending on how teachers orchestrate the distribution of participation and 
ideas exchange. While in classrooms where teachers decentralize control, and arrange small 
group activities, children would be likely to be directly influenced by whom they interact with 
and how well they get along with each other. Previous studies are consistent with such an 
hypothesis. For example, Webb and her colleagues (2014) found that when teachers provided 
instructional practices that encourage students to be attentive and respond to each other’s 
thinking, the level of children’s engagement increased. Lin et al. (2015) found that, when having 
CR discussions in small groups, children who have reciprocated friendship are more likely to 
support each other’s ideas, and socially centered children are more talkative and generate 
more relational thinking in the discussions.   
There are relatively few investigations that have closely examined the quality of 
students’ relationships and their impact on social dynamics and cognitive outcomes (Barron, 
2003; Lin et al., 2015). When children’s relationships are considered in collaborative learning, 
they are mostly studied in the form of friendship or children’s social status in the classroom 
(Azmitia & Montgomery, 1993). Experimental research that compared friend and acquaintance 
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dyads in collaborative problem solving has shown that friends engage in more productive 
dialogue during learning activities than those who are acquaintances. The mechanism of 
friendship benefits have been attributed to both the relational closeness and the frequent 
transactive exchanges that elaborate and extend the thinking within dyads.  
However, the simple presence of a friend in the peer interaction is not enough to 
promote cognitive development (Teasley & Roschelle, 1993). In collaborating learning, 
communicative dynamics are very important for effective co-regulation of learning, therefore 
an understanding of the joint effects of social processes and peer relationships is needed.  
There are mixed findings about the influence of socially centered children on their 
peers. Sun et al. (under review) found that children who have high social status are more likely 
to generate effective leadership moves in cooperative problem-solving activities and therefore 
help the group achieve better problem-solving solutions. Ellis et al. (2012), however, found that 
adolescents with higher centrality interacted with their peers in a more dominant manner. Such 
disparate findings underline the need for a better understanding of how a child’s social status 
can be leveraged in order to foster interaction that encourages high-level thinking, such as 
making one’s reasoning transparent and challenging others’ ideas (Mercer, 1996; Webb et al., 
2014).  
Idea-challenging conflicts between peers have been perceived as an important trigger in 
children’s engagement. Grasser and D’Mello (2012, p. 5) argued that conflicts can “launch a 
trajectory of cognitive-affective processes until equilibrium is restored.” Evidence from research 
in collaborative learning has shown that, when positively approached, socio-cognitive conflict 
can enhance both motivation and cognitive growth in students through increased interest and 
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positive affect in the effort to resolve the conflicts (Johnson & Johnson, 2009). However, if not 
handled well, conflicts can result in frustration and disengagement. For example, Chiu (2008) 
found that rudeness is a significant predictor negatively associated with young adolescents’ 
problem solving. Barron (2003) found that in less successful collaborative groups, children are 
likely to ignore each other’s ideas, or approach disagreement in a negative way. Therefore the 
effect of conflict on children’s engagement depends upon whether the peer dynamics are 
positive or negative. 
2.4 Research Questions  
Despite the prolific research on children’s engagement in schools, few of them have 
truly answered the questions of how children’s engagement might differ between peer-
centered and teacher-centered instructional approaches and why. By studying the temporal 
feature of children’s changing participation type, and the changing trajectory of children’s 
behavioral engagement and affect, the current study aimed to examine both the facilitators 
and outcomes of engagement, therefore advance our understanding of the factors that 
contribute to children’s learning. Specific research questions that I examined include:  
1) What is the impact of instructional approach on children’s momentary behavioral 
engagement and affect? 
2) What is the time course of behavioral engagement and affect over six weeks? 
3) What are the factors that contribute to children’s momentary behavioral 
engagement and affect? 
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a. Does children’s momentary behavioral engagement vary as a function of 
whether children are working alone, interacting with other children, or 
interacting with the teacher? 
b. Does children’s momentary affect vary as a function of the changing 
influences from the tasks and people?  
4) Do children’s behavioral engagement and affect impact their content learning and 
school attitude? 
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Chapter 3 
Method 
3.1 Design  
Triples of fifth-grade classrooms from eight schools matched on demographic 
characteristics in two urban districts in Midwest cities were randomly assigned to three 
conditions of a six-week long intervention called the Wolf Management Unit. The three 
conditions were collaborative group work (CG), Direct Instruction (DI), and business-as-usual 
Control. 
The data collection was finished in two waves, one wave in each of two school years. In 
each wave 18 classrooms participated. Despite most teachers liked the Wolf Unit intervention 
study, and were willing to continue with the data collection, many teachers joined in the first 
years became unavailable in the second wave due to the high mobility of the teaching staff, and 
they no longer taught in the same school districts where the current project was carried out. 
Therefore, only nine teachers among the total 27 participant teachers took part in both waves. 
Among these nine teachers, only two teachers remained in the same condition consecutively 
for two years (one in control and the other in the DI condition), and the other seven teachers 
switched to a different condition in the second year.  
3.2 Participants  
There were 904 students who were enrolled in a participating classroom at some point 
during the study. Due to high student mobility in the participating schools, and relatively low 
consent rate in some classrooms, in the end, complete data were available for 764 students. 
The 12 CG classrooms contained 254 of these students (143 girls, 111 boys), the 12 DI 
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classrooms contained 256 (138 girls, 118 boys), and the 12 Control classrooms contained 254 
(129 girls, 125 boys). From 78.6% to 98.8% of the students were registered for free or reduced-
priced lunch, depending on the school. The present study involved only the DI and CG 
classrooms; therefore, the control classrooms will not be further discussed.  
Included in the present study were 150 children (65 boys, 85 girls) from the 24 CG and 
DI classrooms who were videotaped during the Wolf Unit. A sample of children comprising 
about a third of each class, ranging from five to eight children depending on the class size, were 
selected by the participant teachers to be video recorded throughout the Wolf Management 
Unit intervention. The teachers were asked to make the sampled children a representive cross-
section of each class in terms of reading level, gender, talkativeness, and ethnicity. Previous 
studies showed that there was no difference between the sampled children and the rest of the 
classroom (Ma et al., under review). Among the 150 children, 77 were from the 12 CG classes 
(43 girls, 34 boys) and 73 were from the 12 DI classes (42 girls, 31 boys). Sixty-seven children 
were African American (44.7%), 67 were Latino/a (44.7%), 12 were European American (8%), 
and 4 had mixed ethnicity (2.6%). The average age of the children was 10.8 (SD = 0.4).   
3.3 Procedure  
 3.3.1 Teacher workshop. Prior to the intervention, teachers participated in a two-day 
workshop according to their assigned instructional condition. The first day of the teacher 
workshop was focused on the specific features of the instructional method.  
Teachers who were placed in the Direct Instruction (DI) condition were introduced to: 
the general theory of DI; questioning strategies that would encourage students’ active 
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participation in whole classroom instruction; effective classroom management solutions; and 
videos of exemplary of whole-class direct instruction.  
Teachers who participated in Collaborative Group Work (CG) condition were provided 
with: general theory of collaborative learning; a particular discussion method named 
Collaborative Reasoning; specific instructional moves that would facilitate Collaborative 
Reasoning discussions and group work; and videos of exemplary Collaborative Reasoning 
discussions including desirable teacher scaffolding and probing strategies and student 
discussion discourses. The specific instructional moves teachers were taught included: 
prompting, modeling, asking for clarification, challenging, encouraging, and summing up.  
The second day of the workshop was devoted to walking teachers through the design 
and specifics of the curriculum, the Wolf Management Unit, including the instructional goals, 
key concepts that students need to master, and the timeline of the study. Teachers from DI and 
CG conditions remained separated for the second day for the purpose of explaining the 
research designs that were specific to each instructional condition (e.g., the jigsaw design in 
CG). 
3.3.2 Wolf Management Unit and its implementation. The Wolf Management Unit was 
designed to increase children’s critical thinking skills, conceptual understanding, and enjoyment 
of school and by integrating fun activities into rich information about the complicated 
relationships between wolves and their surroundings (Jadallah et al., 2011). The unit was 
designed to be finished during 20 sessions of about an hour within a six week timeframe. Due 
to variations in the time per session and the efficiency with which classes completed the Wolf 
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Unit, the total number of sessions varied among classes, and two classes finished the unit in 
much fewer sessions than the others (Table 3.1).  
During the unit, students played the role of officials in the Wolf Management Agency, 
who were contacted by an imaginary town, Winona, for the permission to hire professional 
hunters to kill a pack of wolves that concerned many citizens of the town. The students were 
told that after studying the entire unit, they would be asked to write the town with their 
individual decisions about whether or not, as officials at the Wolf Management Agency, they 
would allow Winona to hire hunters to kill the wolves.  
 The unit was divided into three packets, each incorporating an important perspective on 
the complicated issue of wolves, to improve students’ ability to differentiate multiple aspects of 
the problems and understand the interdependent relationships and trade-offs. The three 
packets were ecosystem, economy, and public policy. Each packet comprised of an information 
booklet that contained readings specific to the topic, and an activity booklet that contained 
various activities and problems that reinforced and expanded the concepts presented in the 
information booklet. Most of the key concepts were presented in each of the sections; for 
example, the concept of interdependence was presented as food web in Ecosystem, production 
web in Economy, and common good in Public Policy. Unlike most readings for upper 
elementary school students, the Wolf Unit had an argument structure that contrasted different 
viewpoints. It was designed to provide balanced information and arguments, rather than talking 
students into a preferred solution to the issue of wolves.  
Students in DI condition studied all three information booklet and finished all the 
activities in the activity booklets. They sat facing the teacher, and were supposed to raise hands 
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and wait for teachers’ nomination before speaking. Then the teacher led students through all 
three domains of knowledge, and students finished the activity booklets individually on their 
own. The teacher conducted whole classroom discussions on the policy decision towards the 
big question.  
Students in CG condition were split into heterogeneous groups, each a cross section of 
the class regarding reading ability, gender, ethnicity, talkativeness, and school engagement. 
Most classrooms had three groups, with one group randomly assigned to each of the three 
sections and told to become experts in that specific topic. Depending on classroom size, group 
size ranged from 5 students to 8 students. Four teachers decided that they would prefer to 
have more than three groups to accommodate large classes, and therefore in those classes, 
there were two ecosystem expert groups. Likewise the target students, who were selected to 
be videotaped, in the DI condition were a cross section of the class in which they were enrolled 
in terms of reading ability, gender, ethnicity, and talkativeness. 
Before studying the unit, DI teachers led whole classroom discussions of three stories, 
which contained controversial ethical or policy issues, to practice direct instruction. Before the 
wolf unit, students in CG condition had three literature discussions in the Collaborative 
Reasoning format (see Anderson et al., 1998, for details). The stories were the same as those 
used in DI condition, however, different from DI students, CG students managed the flow of the 
discussions on their own. They freely talked and presented their positions, challenged other 
students’ opinions and supported their reasoning with evidence. Teachers became a facilitator, 
only occasionally encouraged students to think both sides of the issue and reminded them to 
respectfully challenge others with a counterargument.  
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At the beginning of Wolf Unit, after being presented with a brief introduction to the 
Winona’s concerns with wolves, CG students had their initial Collaborative Reasoning discussion 
about whether Winona should be allowed to hire professional hunters to kill the pack of wolf. 
Then each of the expert groups went ahead to learn the information booklet and complete 
activity booklet on its topic. After finished learning of their expert topic, they were given 
structured instructions to make a poster of the key concepts they had learned and presented to 
the whole class. While CG groups did not read through each information booklet, they were 
exposed to all the key concepts and relationships through the poster presentations from other 
expert groups. After the presentation, CG students were shuffled into new groups composed 
with experts from each of the three topics to have a second round of Collaborative Reasoning 
discussion on the decision of wolves and Winona.  
 The Wolf Unit occupied about an hour a day, three or four days a week for six weeks. In 
each of the participating classrooms, a research assistant was onsite working with the teacher 
throughout the entire unit to ensure fidelity of implementation, video record lessons, make 
field notes, and administer tests.  
3.4 Measures  
 3.4.1 Pre-intervention measures. Prior to the intervention, students took several tests 
to measure their cognitive and social competence in schools, including Gates-MacGinitie 
reading comprehension test (MacGinitie, McGinitie, Maria & Dreyer, 2000), object naming test 
(Snodgrass & Vanderwart, 1980), socio-metric questionnaire and self-report school attitude 
survey. 
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Reading abilities. Students’ reading ability was examined using the Gates-MacGinitie 
reading comprehension test, and a task that required speeded naming of pictures of common 
objects was used to assess the basic English language proficiency.  
Talkativeness and good ideas. Three peer-nomination questions were given to children, 
asking them to nominate up to five students who talked a lot in class, who were most quiet, 
and who usually had good ideas. Talkativeness was derived by the hybrid measure of 
subtracting quietness nominations from the nominations for talking most in classroom 
discussions. Good ideas was measured by summing the total nominations a child received for 
always having good ideas. Both talkativeness and good ideas scores were standardized by 
number of children in the class to adjust for different class sizes. 
Popularity. Children’ popularity or social status in the classroom were derived from the 
friendship nomination. They were asked to circle the names of their best friends as many as 
they would like from the classroom. Using a social network analysis program in R (Wasserman 
& Faust, 1994; Butts, 2008), three measures of individual social status were derived — indegree 
centrality, betweenness centrality, and information centrality — from the friendship 
nominations. The three measures are all indicators of social status but differ in important ways. 
Indegree centrality is the total number of friendship nominations a student received. It 
considers only the student’s immediate ties rather than indirect ties to the rest of the social 
network; it is the conventional measure of popularity and has the advantage that not being 
terribly influenced if there were many missing data in the network. A student with a large 
indegree occupies a central location in the classroom social network while those with small 
indegrees are located in peripheral positions. Betweenness centrality is a measure of how often 
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a student lies on the shortest path (geodesic) between two other nonadjacent students; hence 
a student with high betweenness centrality is positioned to mediate interactions among others 
in the social network. Information centrality is the harmonic average of all paths to other 
students originating from a specific individual. Informationally centered individuals are densely 
interconnected with others within the social network. Indegree centerality is the conventional 
measure of popularity and lacks the sophistication in algorithms and information presented by 
betweenness and information centrality; however, if a classroom had a relatively large number 
of holes in the network due to missing data, indegree centrality will be a more robust measure 
compared to the other two.  
School attitude. Students’ general school attitude was measured by a set of likert-scale 
questions that asked them to rate their interest, effort and value of different school subjects 
(reading and writing, discussions, social studies and science, see Appendix B). Sample questions 
are “I think discussions in my classroom are very important,” and “I usually read stories 
carefully.” A principal component analysis was carried out to reduce the dimension of 
information of the 19 questions. Three components were extracted, explaining 60% variance 
within the data, and represented by “attitude towards discussions,” “attitude towards reading 
and writing,” “attitude towards science learning,” and “attitude towards social studies.”  
3.4.2 Post-intervention measures. Once the Wolf Management Unit was finished, a 
batch of tests was given to evaluate learning outcomes. Students completed all the tests in 
consecutive days within one week. There were two tests assessing unit mastery: 105-item 
sentence verification test and a 50-minute decision letter about the wolf question; three 
transfer tests including a one-to-one interview about whaling, a story narrative task about a 
24 
 
picture book named “Frog, Where are you,” and one 50-minute persuasive essay on a moral 
dilemma unrelated to wolves; and a survey asking about students’ attitude towards the Wolf 
Unit and the general school activities. This current study mainly focused on children’s 
knowledge mastery and school attitude, therefore only measures relevant to these two aspects 
were described in details below.  
Sentence verification test. The 105-item sentence verification test (SVT) (Marchant, 
Royer, & Greene, 1988; Royer, 1990) consisted of three packets. Each packet contained 35 
items in the form of verbatim sentences, inference sentences, and false sentences, to measure 
students’ basic understanding of socio-scientific concepts from the wolf unit. Students were 
asked to write a T beside all items that were true, and an F beside any false items. The SVT test 
was created by Royer and his colleagues as a way to assess students’ understanding of science 
texts, by adapting a technique initially developed by psychologists to study discourse processing 
(Kintsch, Welsch, Schmalhofer, & Zimmy, 1990). There are four types of items in the SVT test: 
original, paraphrase, meaning change, and distractor. In this present study, meaning change 
and distractor are combined together based on a pilot study (Zhang et al., 2012), therefore 
yielding three categories. The combination of items is designed to differentiate between 
students who remember the surface form of the text but have not retained the meaning. Using 
a signal detection analysis, a sensitivity score (d’) was derived as a measure of student 
knowledge of the main concepts and information in the Wolf Unit.  
Self-report school attitude survey. Students completed a survey which contained two 
sets of questions: one set asked them to reflect on their enjoyment and learning from the Wolf 
Unit, with Likert-scale questions such as: “I liked the discussions and group activities in the Wolf 
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Unit a lot.” “I tried very hard to do well in the wolf unit,” and short open-ended questions such 
as “write two things that I liked about the Wolf Unit discussions and activities” (Appendix A). 
The other set asked about students’ general attitude towards school activities, with Likert-scale 
questions identical to the ones that children had been asked before the Wolf Unit intervention 
(Appendix B). 
3.5 Video Corpus and Coding 
3.5.1 Corpus of video and transcripts of wolf unit lessons. A systematic sampling 
procedure was applied to obtain a representative sample of episodes from the Wolf Unit 
lessons. For each class, six lessons were selected from the 6-week long wolf unit curriculum, 
with one lesson chosen from each week of the Wolf Unit. Most of the lessons were drawn from 
Tuesday, and if class had not been held on Tuesday, then a Monday or Wednesday lesson was 
chosen such that selection from different parts of the unit remained balanced. The six lessons 
were matched in the content as well, so the first and last lesson from Collaborative Group Work 
represent their first and second Big Question discussions about whether wolf shall be killed; 
and the first and last lesson from Direct Instruction represent a teacher-led whole class 
discussions about the same issue.  
Within a lesson, a four-minute excerpt was randomly chosen to be transcribed, with two 
restrictions: 1] Within each class, three excerpts fell in the first half of the lesson, and three fell 
in the second half of the session as decided by a randomized, counter-balanced schedule; 2] 
The selected excerpts, if containing the first or the final four minutes of lessons, were checked 
against the notes taken independently by the research assistant who had previously reviewed 
the videos and recorded any non-instructional activities (e.g. filing into class, passing out and 
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collecting materials, lining up to go to lunch, etc.) at the beginning or end of the lesson. The 
notes had been reviewed by a second research assistant, and any disagreement between the 
two assistants had been resolved through further discussion, such that a 100% agreement was 
reached about the beginning or end of the lesson. If the selected excerpts started before 
teacher demanded everyone’s attention, or ended before the lesson had finished and, for 
example, children started to line up for gym, another four-minute excerpt was selected. The six 
excerpts provided a snapshot of the entire unit, and are unlikely to have been biased because 
of the selection criteria.  
Among these six excerpts, four were selected from each class to be examined in the 
present study of students’ engagement. The two excluded excerpts are the fourth and fifth 
excerpts, during which period students from Collaborative Group Work were making and 
presenting posters, and thus qualitatively different from what they usually did during the Wolf 
Unit. By removing these two excerpts, the corpus ensured comparability among the selected 
excerpts within and between conditions. The final sample consisted of 96, four-minute excerpts 
from video recordings of lessons during the Wolf Unit on a similar timeline in CG and DI 
classrooms, providing a representative sample of the entire corpus of lesson activities.  
The unit of coding is the 30-second interval within the selected video excerpts. Thus, 
each of the four four-minute excerpts was divided into eight time units of 30-seconds. Each of 
the coding schemes described below were applied to the entire set of 30-second intervals. 
Among the relatively small number of studies that have employed observational measures in 
studying children’s behavioral engagement micro-analytically, most have coded 30-second 
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intervals, resulting in relatively high coding reliability in capturing what occurred during lessons 
(Lan et al., 2009; Lutz, Guthrie, & Davis, 2006; Wu et al., 2013; NICHD ECCRN, 2005) 
3.5.2 Video coding procedures. Several rounds of video coding were carried out on the 
eight 30-seond intervals during each of the 96 four-minute video excerpts from lessons during 
the Wolf Unit, using separate rating scales to code children’s behavioral and emotional 
engagement. Each target child was then rated independently during each time segment.  
Originally there were four video coding schemes, which separately examined children’s 
behavioral engagement, participation type, emotional engagement/affect, and sources for 
trigging affect. The first two video coding schemes focused on children’s behavior, and the later 
two focused on emotional aspects. The last coding scheme, sources for trigging affect, was 
removed and not reported in the current study because of its lack of independence from the 
coding of children’s affect. The results reported remain the same whether or not affect trigger 
coding are included.  
Behavioral engagement. Children’s behavioral engagement was coded following a tree 
code structure, and a disengaged or engaged code was first assigned based on whether the 
child was involved in the instructional activities occurring at that moment or not. “Engaged” 
behavior refer to children’s on-task involvement in the classroom activities, including listening 
to the teacher’s instruction or peers’ opinions, reading, writing, asking or answering questions, 
working together with peers to solve problems; while “disengaged” behavior refers to lack of 
attention, or involvement in task-irrelevant behavior, chatting with or fighting against peers. 
Once the main code of “engaged” was assigned, children’s degree of attention and level 
of involvement was then examined, and a further code was picked from “passively engaged,” 
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“actively engaged,” and “intensively engaged” to indicate how much a child was engaged in the 
learning activity. Detailed definitions are shown in Table 3.2. Similarly, after a “disengaged” 
code was assigned, a detailed code between “passively disengaged” and “actively disengaged” 
was further decided. The coding resulted in an ordered scale of five responses that are mutually 
exclusive from each other. 
Participation type. The second round of coding children’s behavior noted the type of 
participation in the lesson. Four participation types were distinguished, “working alone”, 
“interacting with peers”, “interacting with the teacher”, or “interacting with both peers and the 
teachers”. By recording how children were participating, without separating whether the 
participation was about on or off-task activities, this code serves the purpose of further 
exploring whether modes of participation contribute to level of engagement. 
The participation type coding scheme is illustrated in Table 3.3. The coding considered 
two aspects, whether the situation was interactive and whether the child was showing 
attempts to listen or talk to the others. In step 1, I decided whether the observed situation was 
interactive or not; for example, if during the 30s interval, the student was reading silently or a 
group of students were reading aloud together, it would be identified as a non-interactive 
situation, as there was no intention to communicate, and an “alone” code was assigned in step 
2; otherwise, if the situation was identified as interactive, a further code indicating whom the 
child was interacting with was assigned as “with peers,” “with the teacher,” or “with both.” If a 
child showed attempts to communicate, but did not successfully get the floor to participate, the 
attempt would still be acknowledged and its corresponding participation type was coded.   
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Affect coding scheme. Children’s affect was coded in five mutually exclusive categories 
that represent both the valance and intensity of affect, which are “mild negative,” “strong 
negative,” “neutral affect,” “mild positive,” and “strong positive.” The coding procedure 
followed a tree structure similar to the behavioral engagement coding scheme; that is, the 
child’s affect was first differentiated between negative, neutral, or positive. The definition of 
each affect was summarized in Table 3.4. After the type of affect was identified, negative and 
positive affect was further defined into strong or mild categories depending on the intensity of 
the affect. In order to accurately document children’s displayed affect, multiple sources of 
information, including their facial expressions, body language, and the animation levels of 
speaking tone, were used to help decide which code should be assigned.  
3.5.3 Checking for reliability in coding. Two undergraduate research assistants helped 
with the reliability check. One helped evaluate each coding scheme before it was finalized. This 
undergraduate student applied the coding schemes to two four-minute video clips (one from DI 
and one from CG classroom), and was encouraged to ask as many questions as he might have 
during the coding. Coding schemes were modified based on my recurring discussions with the 
undergraduate and his feedback in regards to achieving higher intersubjective agreement about 
each code. Once the coding scheme was finalized, a second undergraduate research assistant, 
who was unaware of the study design and my research questions was trained and performed 
the reliability check on 19 four-minute excerpts (20% of the entire corpus) after reaching above 
80% agreement in the training phase. The overall percentage agreement between coders was 
89%, kappa’s coefficient equals .69.  
3.6 Analysis Plan  
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Research questions 1 to 3 were addressed by fitting two separate sets of generalized 
growth curve models on the momentary coding results of children’s behavioral engagement 
and affect. Research question 4 was addressed by aggregating the momentary coding of 
children’s behavioral engagement and affect, and using the hierarchical and simple linear 
regression analyses to examine the extent to which the composite engagement and affect 
scores predicted children’s learning and school attitude.  
3.6.1 Children’s changing behavioral engagement. To understand how children’s 
momentary behavioral engagement changed through the Wolf Unit intervention, I constructed 
generalized growth curve models with SAS GLIMMIX (Version 9.4). Because the dependent 
variable of children’s behavioral engagement was an ordinal variable with five responses 
ranging from “actively disengaged” to “intensively engaged,” the multilevel ordinal logistic 
regression was selected to incorporate the natural ordering of the dependent variable.  In the 
ordinal models, the dependent variables of k levels are dichotomized based on the ordering of 
the categories, therefore yield k-1 dichotomies (the odds of Y ≥ k versus Y < k). In the analysis of 
children’s momentary behavioral engagement, the fitting models were to examine under what 
conditions, children would be at or above a certain level of engagement.  
To best represent the longitudinal nature of the data, and reduce potential bias from 
unobserved variables, I employed the multilevel modeling framework (Singer & Willet, 2003), 
and constructed a three-level model to take account of the 4800 30-second observations (677 
missing values) nested within 150 students, and students nested within 24 classrooms. 
Children’s behavioral engagement was partitioned into three levels of variance, representing 
the within-student, between-student within-class, and between-class variance in the data. I 
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subsequently regressed children’s behavioral engagement on predictors that contributed to 
each of the partitioned sources of variance.  
Level 1 had two sets of time-varying predictors. One set included alternate 
representations of change in time. Due to the two-step sampling procedure of the study, the 
corpus of video clips contained two levels of time information, of which the macro level 
denoted the intervention session, or alternatively the week, from which the 96 video clips were 
sampled, and the micro level recorded the order of eight consecutive 30-second intervals 
within each session. Despite the complexity of time information, both the macro (session order) 
and the micro (interval order) time levels can be viewed as sources of within-person variance 
and modeled at level 1. However, given that 30-second is relatively short time compared to a 
lesson, and there was no a priori assumption about any systematic changes in children’s 
engagement change across such a short span of eight 30-second intervals, interval order was 
omitted from the model. Considering the imbalance design of time, session orders were used to 
represent the macro-level time, and were centered at 2 to refer to the cumulative “dose” of 
intervention that a child had experienced at the first sampled session. The proportion of 
children being engaged through the 32 observed 30-second intervals suggested a quadratic 
growth curve pattern, thus both the linear and quadratic part of the centered session order was 
modeled.  
The other important time varying predictor at level 1 was children’s momentary 
participation type, indicating at a certain moment, whether the child was interacting with the 
teacher, peers, both or none. To make meaningful inferences from individual child’s changing 
participation type, and separate the within and between person variance in this variable, each 
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observed value was centered by the individual’s grand mean (GM) of the total observations 
)( iionparticipat . For example, child A was interacting with peers 24 times out of 32 
observations in all observations. His individual grand mean peer interaction would be .75 
(24/32), and if he was interacting with peers at the 4th interval-level observation, his grand 
mean centered peer interaction would be 1 - .75 = .25 for that moment; if he was observed to 
be alone at the 5th observation, his individual grand mean centered peer interaction value 
would be -.75. The individual grand mean centered value represented the relative change of 
child A’s participation type across time at level 1 to account for within person variance, and is 
orthogonal to the person mean participation type value, which was placed into level 2 to 
explain the between person variance.  
Level 2 included several time-invariant predictors representing differences among 
students from the same classroom, which were children’s reading ability, English proficiency, 
gender, popularity, nominations for talkativeness, and nominations for good ideas. These six 
variables served as control covariates as they have been found to be associated with children’s 
engagement in previous studies. Children’s reading scores and English proficiency were 
classroom mean centered, whereas social status, nominations for talkativeness, and 
nominations for good ideas were inherently relative to the child’s classroom and were 
standardized by classroom size. Thus, these four variables represented how much children’s 
initial status in behavioral engagement varied as a function of their relative distance from the 
classroom means.  
The predictors at level 3 were the instructional setting a classroom had been assigned 
to, Collaborative Groups or Direct Instruction, and the total number of sessions each classroom 
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took to finish the Wolf Unit. There were many things that could vary between classrooms, 
however, I only included these two because the current study was mainly interested in whether 
the instructional setting impacted children’s behavioral engagement. Total number of sessions 
was a control covariate to adjust for variability in the amount of time the classrooms spent on 
the Wolf Unit. Given that children of different characteristics might behave differently in each 
condition, the cross-level interaction between level 2 predictors and condition was also 
included in the model. The cross-level interaction between level 1 time varying predictors and 
level 3 instructional approach were also included to examine whether they impacted children’s 
engagement differently because of the instructional approach. 
To summarize, I constructed a taxonomy of three-level model listed below to examine 
the influence of individual and contextual factors, both time varying and time invariant, on 
children’s changing behavioral engagement. The deviance test and fit statistics like AIC and BIC 
was used to determine the goodness of fit and compare models.  
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3.6.2 Change in children’s affect. Similar steps were taken to model children’s affect 
change over the course of the Wolf Unit. Multilevel ordinal logistic regression models were 
fitted in SAS GLIMMIX (SAS 9.4) to take account of both the ordered scale of the dependent 
variable (ranging from “strong negative” to “strong positive” affect), and the three levels of 
variation that the current data contained, which were longitudinal observations (level 1) nested 
within individual students (level 2), and students nested within classrooms (level 3). Due to 
students’ absence during the sampled Wolf Unit sessions and disappearance from the camera’s 
shooting angle, 769 values were missing, and were treated as such.                                 
 Level 1 predictors included all the time varying predictors used to model children’s 
behavioral engagement. Similar to the rationale and centering procedures described previously, 
participation type were centered by the individual grand mean that indicated 
frequency/proportion of instances in which certain participation type influenced children’s 
affect. The individual grand mean centered scores better represented the changing 
participation type a child experienced within and across sessions. Level 2 and level 3 predictors 
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were the same as described previously. The cross-level interaction between level 1 and level 3, 
as well as between level 2 and level 3 were also included in the model.           
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3.6.3 Predicting learning and school attitude from lesson engagement and affect. To 
understand how children’s behavioral engagement and affect influenced their learning, the 
summative values of their behavioral engagement and affect was employed to predict 
performance on the Sentence Verification Wolf Unit mastery test (SVT). Behavioral engagement 
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summative score was calculated by dividing the sum of observed instances where a child was at 
least passively engaged by the total number of observations, representing the proportion of 
instances a child was engaged during the intervention. The summative affect score was 
obtained by dividing the sum of observed cases when a child was judged to have at least mildly 
positive affect by the total number of observations, indicating how frequently a child displayed 
positive emotion during the Wolf Unit. Depending on the ICC that whether the between-
classroom variance was substantial, either a two-level hierarchical linear model or simple 
regression was used to examine the relationship between children’s learning outcomes and 
their engagement and affect.  
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Chapter 4 
RESULTS 
4.1 Preliminary Analysis 
The corpus of 96 four-minute video recorded episodes contained 4800 thirty-second 
intervals for the 150 children in the current study. Each child was observed throughout 32 
intervals, coded separately for their behavioral engagement and affect. The aggregate counts of 
each coding results were listed in separate tables and figures. 
4.1.1 Behavioral engagement patterns. The behavioral engagement coding produced 
4,133 valid scores, and 677 missing values due to student absence during the sampled 
observation period. If a child disappeared from the camera’s shooting angle during some 
observed moments, those observations would also be recorded as missing. The distribution of 
observed frequency in the five mutually exclusive categories is listed in Table 4.1. As shown 
from the cumulative counts, the majority of time, 58% of the observations overall, children in 
both instructional conditions were in a passively engaged state. However, children from 
Collaborative Group classes were more frequently coded as actively or intensively engaged, 
compared to children from Direct Instruction classes (see Figure 4.1).  
4.1.2 Children’s affect. Among the 4800 observed intervals, 740 had missing affect 
values due to students’ absence during sampled sessions. As shown in Table 4.2, the 
distribution of five ordered affective states had a distribution similar to children’s behavioral 
engagement. The most frequent category was neutral affect (53.47%). There were quite a few 
cases in which children displayed negative affect states, which is not surprising given the 
context of real classrooms. When categorized by instructional condition, as shown in Figure 4.2, 
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children from Direct Instruction classes had a much larger proportion of observations coded as 
neutral affect, while children from Collaborative Group Work classes had higher frequencies in 
the positive affect categories.   
4.1.3 Children’s participation type. Children’s participation type was coded in four 
categories, “alone,” “interact with peers,” “interact with teachers,” or “interact with both peers 
and teacher.” Compared to engagement and affect, the total distribution of children’s 
participation types was more evenly spread between being alone, interact with peers, and 
interact with teachers (Table 4.3). There were also 9.5% of the cases when children were 
interacting with both peers and the teacher. When categorized by instructional condition, the 
majority of the time children were interacting with peers in CG classes; while children were 
mostly either alone or interacting with teachers in DI classes (Figure 4.3).  
Besides children’s participation type, the descriptive statistics and a correlation matrix 
of other explanatory variables that measured Children’s social and cognitive characteristics are 
presented in Table 4.4 and Table 4.5.   
A separate Pearson correlation analysis was performed to explore the association 
between these explanatory variables and the coding results of children’s behavioral 
engagement and affect using the repeated measures data set. For children’s behavioral 
engagement, the significantly associated variables were reading comprehension (r = .05), 
English proficiency (r = -.04), talkativeness (r = .08), popularity (r = .14), good ideas (r = .14), 
mean interacting with peers (r = .23), mean interacting with the teacher (r = -.12), mean 
interacting with both peers and the teacher (r = .10), and mean being alone (r = -.27). For 
children’s affect, the significantly associated variables were English proficiency (r = -.05), 
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talkativeness (r = .07), good ideas (r = .06), mean interacting with peers (r = .16), mean 
interacting with the teacher (r = -.08), mean interacting with both peers and the teacher (r = 
.06), and mean being alone (r = -.18).  
4.2 Change in Children’s Behavioral Engagement 
Following the analysis plan laid out before, I started the model fitting and selection 
process with an unconditional mean model (UMM) to understand the amount of variability in 
children’s behavioral engagement. As shown in Table 4.6, the estimate for random intercept 
variance was .48 (ICC = .13) for level 3, and .39 (ICC = .106) for level 2. Both of them were 
significant from the chi-square tests, indicating that there was plenty of variance to be 
explained in each level.  
The second model was an unconditional growth curve model (UGM) with both the linear 
and quadratic function of session orders as time covariates. The linear slope of session order 
was set as random, and deviance test indicated that the random slope was needed in the 
model. The total number of sessions was placed into the model to control for length of 
intervention. Results showed that both the linear and the quadratic estimates of session order 
were significant, indicating a U-shape change of children’s behavioral engagement through the 
intervention. Children’s behavioral engagement was high at the first observed session, and 
dropped to the lowest point around the 10th session (-
𝛽𝑠𝑒𝑠𝑠𝑖𝑜𝑛
2𝛽𝑠𝑒𝑠𝑠𝑖𝑜𝑛2
+ 2 = 12), which was the 
midpoint of the intervention, and became high again at the end of the intervention.  
Instructional condition was then added into the model, and showed a strong positive 
effect; the odds for children from Collaborative Group Work classes to be more engaged was 
2.83 (e1.04) times that of children from Direct Instruction classes. When the interaction between 
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time variables and condition was modeled, the original estimates of session orders dropped to 
insignificant; meanwhile, the interaction between condition and the quadratic function of 
session orders became significant, remained the same directions as the previous main effect of 
session order, but increased in the magnitude. This indicates that, it was mainly children from 
Collaborative Group classes who had a concave shape of engagement changing trajectory 
throughout the Wolf Unit.  
Among the list of time-invariant level 2 covariates that indicated children’s reading 
abilities, English proficiency, gender, social status, talkativeness and good ideas, only children’s 
good ideas score had a significant effect when tested in the model, therefore the other 
covariates were removed from the model building procedure. The main effect of good ideas 
nomination went away when its interaction with condition was modeled, suggesting that for 
children who had lots of good ideas to share in classes, their behavioral engagement would only 
increase if they were placed in CG condition; otherwise, the odds for them to be more engaged 
was similar to their classmates who did not share many good ideas.  
After all the fixed effect was tested, the time-varying predictor—children’s individual 
grand mean centered participation type –and the individual grand mean participation score was 
examined in the model. Results showed that when compared to the mean participation type 
score, children were more likely to be in a higher engagement level if they were interacting 
with teachers more often than they usually did throughout the intervention; meanwhile, if 
holding the person-mean-centered participation type score at its mean (which is zero), 
children’s odds to be more engaged would be increased most if their average frequency of 
interaction with both peers and teachers their engagement increased. On the opposite, if a 
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child interacted with peers more compared to their average frequency, they were much less 
likely to be in a higher engagement level. Such result indicated that among the four interaction 
pattern, either being alone or interacting with peers had a higher odds of putting a child in a 
less engaged position, while interacting with the teacher, or interacting with both the teacher 
and peers simultaneously would help a child reach a more engaged level.  
Once the interaction between condition and children’s participation type was added 
into the model, several interesting patterns emerged. First, if only the interaction between 
individual grand-mean-centered participation type and condition was modeled (Model 7), the 
main effect stayed the same, but CG children would significantly increase their odds to be more 
engaged if they were interacting with peers more than they usually did; or increase slightly if 
interacting with both peers and the teacher together more. However, the odds to be more 
engaged would DECREASE if they were interacting only with the teacher more than what they 
usually did. Second, if the interaction between individual mean participation type and condition 
was added (Model 8), both the main effect of condition and person mean participation type 
changed. CG children were no longer more behaviorally more engaged than DI children if 
holding their participation type the same, however, among children who had a higher mean 
frequency or a higher person member centered score of interacting with peers, those from CG 
classrooms would had a significantly bigger odds of being more engaged than those from DI 
classrooms.    
Perhaps an easy way to understand the results is to compare the aggregated behavioral 
engagement distribution broken down by participation type for each condition, as shown in 
Table 4.7. It is quite clear that, when compared across participation type, most observations 
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that were actively and intensively engaged were from the column of peer interaction in CG 
classrooms; however, children from DI classrooms had most of their high engagement 
observations accumulated in the column of teacher interaction.  
To further examine the moderating effect of condition between the influence of 
participation type and children’s behavioral engagement, CG and DI children’s behavioral 
engagement were modeled separately (Table 4.8). Results showed that individual grand mean 
and mean-centered interaction with both peers and the teacher were strong positive and 
significant predictors of children’s higher behavioral engagement in both DI and CG classrooms. 
Good ideas and session order were only significant predictors for CG children; and children’s 
mean interaction with the teacher was only significantly predicting DI children’s behavioral 
engagement. Children’s mean and mean centered peer interaction were both significant and 
strong predictors for CG and DI children, but the effect had completely opposite directions; CG 
children who interacted with peers more, were more likely to be in an enhanced engagement 
level, their relative increase in peer interaction at each observed points would also help them 
increase the engagement. On the contrary, DI children were less likely to be engaged in a high 
level if they had lots of peer interaction; their engagement also more likely to be low whenever 
they interacted relatively more with the peers compared to their average frequency.  
4.3 Change in Children’s Affect  
 Similar steps were taken to understand the changing trajectory, as well as the 
influencing factors of children’s momentary affect (Table 4.9). The UMM (unconditional mean 
model) showed that there wasn’t much variance at level 3 to start with, not even a significant 
amount once time predictors were entered into the model. Therefore for the sake of parsimony 
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of models, level 3 was removed in the following modes, and only the random intercept of level 
2 was kept.   
The linear and quadratic function of session order were significant predictors, and did 
not differ between conditions. In other words, children from both CG classes and DI classes 
experienced the same concave trajectory of affect change through the Wolf Unit, where they 
were more likely to display positive affect at the beginning and the end, and had the most 
negative affect during the middle of the intervention, around the 11th session.  
Among the list of time-invariant level 2 covariates that measured children’s reading 
abilities, English proficiency, gender, social status, talkativeness and good ideas, only children’s 
received talkativeness nomination score showed statistical significance when examined in the 
model, thus the other covariates were removed from model 3 and later model building 
procedure. There was no interaction between condition and talkativeness nomination, 
indicating that regardless of the instructional setting a child was placed in, he or she would be 
more likely to display a positive affect if perceived by peers as more talkative.  
 Participation type also influenced children’s affect. Regardless of condition, children 
were more likely to display positive affect when they interacted with peers, or interacted with 
both the teacher and peers. Their affect was lowest when they worked alone, however, not 
much lower compared to when they only interacted with the teacher.  
4.4 Engagement and Affect Predict Content Learning 
The dependent variable was the SVT measure of children’s knowledge of ecosystem 
concepts and information. To account for the nesting of students within classrooms, a two-level 
model was constructed to examine whether children’s engagement and affect led to better 
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learning, after controlling for individual covariates such as reading level, English proficiency, 
social status, peer nominations for talkativeness and having good ideas.  
Table 4.10 shows the model fitting procedures for predicting children’s content learning 
from their observed momentary lesson engagement and affect, along with instructional 
condition and covariates.  Models 1 to 6 were built with a random intercept for classroom, 
taking into account the hierarchical data structure in which 150 students were nested within 24 
classrooms.  
Model 2 and 3 showed that the pre-test reading score (measured by the Gates-MacGinitie 
Reading Tests) was a significant predictor of children’s ecosystem knowledge. Model 2 used 
individual pre-test reading scores as the predictor, and a 1 unit increase in children’s reading 
score led to a .05 increase in their post-test performance. In Model 3, the individual reading 
scores were replaced with the classroom mean reading scores and individual’s classroom mean 
centered reading scores. The analysis revealed that reading level was a strong predictor at both 
the classroom level and the individual level, and the direction of the influence stayed the same. 
Other individual covariates, including children’s English proficiency, social status, nominations 
for talkativeness and good ideas, did not show significance and therefore were removed from 
the model building procedure.  
In Model 4 and 5, children’s momentary engagement and affect, summed across sessions, 
were entered. Results showed that both engagement and positive affect significantly predicted 
learning outcomes. In other words, the more frequently a child was engaged or displayed 
positive affect, the better he or she mastered ecosystem concepts and information from the 
Wolf Unit. 
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In Model 6, the last predictor--positive classroom climate derived from the Classroom 
Assessment Scoring System—was entered. It showed a significant effect, indicating that 
children performed better on the SVT test if they were from classrooms with a more positive 
climate. One thing to note is that the significance of children’s behavioral engagement became 
marginal when positive climate was placed into the model.   
Analysis of children’s posttest performance revealed that when controlling for children’s 
individual and classroom reading levels, children learned better if they were more behaviorally 
engaged during lessons. And, notably, positive affect contributed to learning above and beyond 
the effect of engagement.  
4.5 Engagement and Affect Predict School Attitude 
 4.5.1 Positive affect predicting children’s satisfaction from ideas sharing. Children’s 
feelings about the Wolf Unit, and their feelings about school in general, were evaluated in two 
post-intervention surveys. The first survey contained 15 Likert-scale questions from which three 
orthogonal components were extracted that explained 60% of the variance in students’ 
answers. The three components were “enjoyment of the Wolf Unit,” “more favorable attitude 
towards the Wolf Unit than regular instruction,” and “satisfaction from ideas sharing in the 
Wolf Unit” (Appendix A). Neither condition, engagement, nor affect predicted the first two 
components, perhaps due to a performance ceiling in as much as the majority of students 
approached the maximum possible score. 
There was more variance in the third component, children’s “satisfaction from idea 
sharing in the Wolf Unit.” A multilevel linear regression model was used to account for cross-
classroom differences. After controlling for nominations for talkativeness (βtalkative = .65, SE =  
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.30, p < .05) and having good ideas (βgood ideas = .73, SE =. 40, p = .07), there was a significant 
association with children’s aggregate positive affect during the Wolf Unit (βpositive affect = 1.84, SE 
= .48, p < .001). Thus, children who were often in positive affect states during the Unit were 
also likely to think highly of ideas sharing and appreciated the opportunity to talk during the 
discussions. The two peer nomination measures were not examined simultaneously because of 
the correlation between them (r = .41, p < .001). To avoid collinearity, each was examined 
separately, and the effect of positive affect remained the same regardless of which nomination 
measure was used. 
After controlling for children’s talkativeness, instructional condition was a significant 
predictor of “satisfaction with idea sharing in the Wolf Unit.” Children from Collaborative Group 
classes, regardless of whether they were a more talkative person or not, valued ideas sharing 
more and were more willing to talk during the lessons (βCG = .37, SE = .17, p = .03; βtalkativeness = 
.93, SE = .30, p < .01). However, the estimated effect of instructional condition dropped from 
.37 to .13 and was no longer significant when aggregate positive affect was included in the 
model (βCG = .13, SE = .19, p = .48; βtalkativeness = .68, SE = .30, p = .03; βaffect = 1.69, SE = .52, p < 
.01), suggesting that positive affect might be mediating the effect of instructional condition. 
To test whether children’s positive affect were different between the two instructional 
conditions, I regressed positive affect on condition, and found that condition was significantly 
predicting children’s positive affect, after controlling for talkativeness (βCG = .14, SE = .03, p < 
.001; βtalkativeness = .15, SE = .046, p < .05).  
4.5.2 Engagement predicts children’s literacy learning attitude. The second survey 
examined whether children’s general school attitude, without direct reference to the Wolf Unit, 
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was influenced by their behavioral engagement and affect. The 19 Likert-scale questions, which 
were administered both before and after the intervention, asked children about their feelings 
towards four school subjects: literacy activities (reading and writing), classroom discussions, 
social studies learning, and science learning (Appendix B).  
Four principal components were extracted from responses to the second survey and 
rotated using varimax rotation. The component structure was the same before and after the 
intervention. Means of component scores are listed in Table 4.11.  
Four separate analyses were carried out to examine predictors of post-intervention 
attitudes. Due to the low ICCs, simple linear regression was used instead of hierarchical linear 
regression.  
For children’s attitude toward literacy, their pre-intervention literacy attitude had a very 
significant positive association with their post-intervention attitude; children who originally 
liked reading and writing, and valued their importance in school, continued to feel so after the 
intervention. After controlling for pre-intervention attitude, children’s summative behavioral 
engagement was related to post-intervention attitude toward literacy, indicating that children 
who were more engaged during the Wolf Unit improved their attitude toward reading and 
writing (βbehavioral engagement = .89, SE = .41, p = .03). There was no main effect of instructional 
condition, or of individual characteristics like talkativeness or reading ability.  
Moving on to children’s post-intervention attitude toward discussions, instructional 
condition appeared as a very significant predictor, after controlling for children’s pre-
intervention attitude towards discussions (βcondition=CG = .34, SE = .15, p = .02; βpre-discussion = .32, 
SE = .07, p < .001). There was an interaction between condition and children’s pre-intervention 
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discussion attitude as well (βpre-discussion *CG = -.29, SE = .15, p = .046). The estimated regression 
plots in Figure 4.4 show that children who were initially less interested in discussion became 
more interested if they were in CG condition; children who were already loved discussions did 
not change that much. Children’s observed behavioral engagement and affect did not predict 
attitudes toward discussion. 
Children’s post-intervention attitude toward science and toward social studies was 
predicted only by their pre-intervention attitude in that subject area. Neither condition nor 
observed engagement or affect added anything to the prediction.   
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CHAPTER 5 
Discussion 
This dissertation investigated the influence of instructional settings on children’s 
behavioral engagement and affect, and strived to understand how engagement and affect are 
influenced by personal and contextual factors (i.e. type of participation in lessons). Previous 
research has found that both personal and contextual factors influence children’s school 
engagement, however, seldom have these factors been conceptualized and examined in a 
dynamic way.  
 The working hypothesis of this study is that engagement and affect continuously 
develop within a dynamic social interaction process moderated by instructional setting. The 
theory is that instructional settings define norms for appropriate social interaction that should 
occur during lessons. Such norms change the manner and meaning of children’s patterns of 
participation in lessons, which further impact their engagement.  
The foregoing theory is supported by the finding from the present study that children’s 
behavioral engagement is strongly influenced by who they interact with during a lesson. The 
study demonstrates that during direct instruction children were most engaged when interacting 
with the teacher, and least engaged when interacting with peers, which perfectly matches the 
general expectations about how a good student shall behave during lessons: direct full 
attention to the teacher, and seldom talk with classmates unless one is engaged in off-task 
behavior.  
However, children’s engagement profile looked quite different between instructional 
conditions. Whereas in DI classrooms, interacting with the teacher led to greater engagement 
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while interacting with peers was associated with lower engagement, the opposite held true in 
CG classrooms: interactions with peers significantly increased the likelihood of being engaged. 
Thus, who children were interacting with was endowed with different meanings and served 
different functions when the classroom shifted from teacher-centered to child-centered. 
Children’s interaction with peers in CG classrooms meant engagement with learning instead of 
off-task purposes.  
In DI classrooms, children’s engagement was stable across the four sessions sampled 
from the Wolf Unit. However, both the linear and quadratic function of session order were 
significant in predicting engagement of children from CG classes. The two highest point were 
the first and last session, corresponding to the two Collaborative Reasoning discussions children 
had about the big question in the Wolf Unit; these discussions were animated in most 
classrooms. The estimated lowest point of engagement in CG classrooms was about the 12th 
session, when most of the CG classes were in their last session of studying the Ecosystem, and 
were asked to review both the information and activity booklets to make sure everyone 
understood the concepts. In order to explore why children had such low engagement, I went 
back and checked the transcripts and the running notes I had made while coding videos. I found 
that most children did not like the idea of reviewing, and would claim “we are done!” instead of 
checking their answers again. They did not accept the purpose of that reviewing session, nor 
did they know exactly how to review on their own. Different from the previous and following 
sessions, when they had specific materials to read and tasks to finish, CG children in the 
ecosystem review session were more likely to fool around, especially as the teacher had 
multiple groups to monitor, and could not attend to any one group all the time.  
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Besides low behavioral engagement, children’s affect was found to be at its lowest level 
in the middle of the intervention for both CG and DI students. A similar explanation may apply, 
as children from DI classrooms were also wrapping up the last session of the ecosystem topic, 
though it was a teacher-led review session instead of one in which students worked on their 
own.  
When connecting the classroom process and learning outcomes, one major finding of 
this dissertation study is that both aggregated behavioral engagement and aggregated positive 
affect during lessons strongly predicted children’s performance on the SVT Wolf Unit Ecosystem 
mastery test, after controlling for individual and classroom level reading ability. This is one of 
the first studies to demonstrate that even after accounting for behavioral engagement, positive 
affect, or emotional engagement, still plays an important role in helping children learn better.  
Two possible explanations about why positive affect contributes to learning are, first, 
when children are in the positive affective states, they are more likely to value the importance 
of classroom learning experiences and enjoy them more. This hypothesis was supported by the 
positive relationship found between children’s aggregated affect and their self-reported 
attitude about ideas sharing. When children were observed to have a high frequency of positive 
affect during the intervention, they also rated themselves high on items like “I thought it was 
important to let others know about my opinions and ideas during the Wolf Unit,” and “I usually 
talked a lot and shared my ideas a lot during the Wolf Unit.” Additionally, children’s positive 
affect seemed to mediate the impact of instructional condition on children’s attitude, indicating 
the mechanism through which Collaborative Group Work helped promote children’s attitude 
about ideas sharing and dialogue in the class.  
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Another possible explanation is through a combined view of information processing 
theory and warm conceptual change theory. Positive affect may change the way information is 
processed, stored, and retrieved from children’s long-term memory. As warm conceptual 
change theory states that children who are more engaged also deepen their understanding and 
are more open to changing their minds (Strike & Posner, 1992; Pintrich et al., 1993; Sinatra, 
2005). Miller and his colleagues (2014) found that children who experienced four Collaborative 
Reasoning discussions had a different goal for reading, and read more slowly when they 
anticipated having a Collaborative Reasoning discussion afterwards. They were also likely to 
change their mind about the shape of the earth. To apply the idea into the current study, 
children processed information differently based on their current affect, and their 
understanding of the Wolf Unit may have deepened when they were in positive affective 
states; such deeper understanding led to improve learning and retrieval of Wolf Unit concepts. 
Children’s aggregated behavioral engagement not only significantly predicted their 
learning outcome, but also had a significant relationship with children’s post-intervention 
attitudes toward reading and writing. Children who were frequently engaged during the 
intervention rated themselves highly on items such as “reading is important and useful to me,” 
and “I usually work hard when my teacher asks me to write something.”  
The current study has two major limitations. First, children’s baseline engagement and 
affect were not examined. A baseline lesson was videotaped in each classroom before the 
intervention started, however, those videos were not examined in the current dissertation 
study due to the time constraints. The analysis of children’s pre-intervention self-reported 
school attitude revealed no difference between children from Collaborative Group Work 
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classrooms and Direct Instruction classrooms. Further analysis of the baseline videos may 
provide more accurate insights of the changing trajectories of children’s behavioral 
engagement and affect. 
Second, a triangulation between children’s daily self-reported engagement and 
engagement coded from observing the lesson videos needs to be done in the next step. It is 
unclear that whether the observations reflect the same constructs as children’s self-reports. 
Assuming there are strong relationships between observational and self-report measures, this 
will strengthen the validity of the video coding schemes that were generated and applied in the 
current study.  
 Putting together, this dissertation study documents the proximal effect of children’s 
social interactions on their changing behavioral engagement and affect in two distinct 
instructional settings. It demonstrates links between children’s behavioral engagement and 
affect and learning outcomes and school attitude. The study enables a fuller understanding of 
the influence of both contextual and personal factors on children’s engagement, and also 
provides insights into how affect contributes to children’s learning above and beyond 
behavioral engagement.  
 This dissertation research also makes a practical contribution by shedding light on the 
conditions under which different types of social interactions contribute to highest levels of 
engagement. The study, therefore, may enable the formulation of improved guidelines for 
teachers to change classroom norms for student-centered discussions, and encourage more 
fruitful collaborations among children.  
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Figure 4.1 Distribution of children’s behavioral engagement in two instructional approaches. 
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Figure 4.2 Distribution of children’s momentary affect in two instructional approaches. 
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Figure 4.3 Distribution of children’s type of participation in two instructional approaches. 
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Figure 4.4 Influence of instructional condition and children’s pre-intervention discussion 
attitude on post-intervention discussion attitude (Cond: condition; 1 = “CG”, 2 = “DI”). 
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Table3.1  
Sampled Video Clips from Each of the 24 Classes 
Year Condition Teacher Sampled Sessions Total 
Session# 
   Week1 Week2 Week3 Week6  
1 CG Spielberg 3 5 10 19 20 
1 CG        Lowry 3 5 10 19 20 
1 CG Dirchs 3 5 10 20 21 
1 CG Monroe 3 5 10 20 21 
1 CG Young 3 5 10 19 20 
1 DI Arriola 2 5 9 19 20 
1 DI Kuhn 4 5 10 20 21 
1 DI Morgan 2 5 10 18 19 
1 DI Villa 3 5 8 17 19 
1 DI Carman 4 5 10 19 20 
1 DI Fitzgerald 3 5 9 19 20 
1 DI Sandel 3 5 10 19 20 
2 CG Medina 3 5 8 17 18 
2 CG Villa 2 4 7 14 15 
2 CG Walleck 3 4 5 14 15 
2 CG Fitzgerald 3 5 8 18 19 
2 CG Hamel 3 5 8 19 20 
2 CG Lannon 3 5 6 17 18 
2 DI Morgan 2 5 8 18 19 
2 DI Spielberg 4 8 11 20 21 
2 DI Narvaez 4 8 11 21 22 
2 DI Carman 4 7 10 20 21 
2 DI Deniel 3 7 10 20 21 
2 DI Grierson 4 7 10 20 21 
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Table 3.2  
Behavioral Engagement Coding Scheme 
Nodes Definition 
Engaged 
The student is participating in the classroom activities, following teachers' 
instructions and paying attention to the talk that is relevant to the learning 
task. 
Passively 
Engaged 
The student reads silently or reads aloud to the group or the class, listens 
quietly to the teacher and peers’ instructions/opinions, responds to the 
teacher/peers with head nodding, copies answers from classmates’ worksheet; 
 
If during a class’s activity transition, it can be referred to students following 
teachers’ instructions and moving around without fooling around. 
Actively 
Engaged 
The student occasionally asks questions, expresses opinions, shows responses 
beyond head nodding or reading from the text verbatim; or the student is 
showing multiple attempts to join the peer conversations or grabbing 
teacher’s attention for asking or answering questions; 
If during a class’s transition, it refers to the case when the student is assisting 
with the transition by actively summarizing teacher's instruction or giving 
peers follow-up directions. 
Intensively 
Engaged 
The student frequently asks questions or expresses opinions, shares many 
ideas, challenges peers or teachers, or elaborates opinions using evidence and 
examples. It can happen both voluntarily or when prompted by the teacher or 
peers. 
Disengaged 
The student is not participating in the classroom activities, and shows signs of 
off-task behavior 
Passively 
Disengaged 
The student is not paying attention to the classroom instruction, and 
demonstrates signs of boredom or distraction, e.g. playing with pencils/ 
doodling, reading other books 
Actively 
Disengaged 
The student is not paying attention to the classroom instruction, involved in 
off-task behavior with peer(s), for example, fooling around, joking with each 
other, off-topic chatting 
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Table 3.3  
Participation Type Coding Scheme 
Nodes Definition 
Interact with the 
teacher 
The student is paying attention to the teacher by showing eye contact, signs of 
active listening, and attempts to ask or answer questions 
Interact with 
peers 
The student is paying attention to peer's talk, responding with head 
nodding/shaking, verbal expressions, or talking to each other 
Interact with 
both peers & the 
teacher 
The student is paying attention to and communicating with both peers and the 
teachers 
Alone The student shows no attempt to communicate with others 
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Table 3.4  
Affect Coding Scheme 
Nodes Definition 
Positive Affect 
Positive affect includes happiness and excitement, when the 
student is smiling, rising their voices and using body language to 
strengthen their point; being enthusiastic, energetic, confident and 
showing interest 
Negative Affect 
Negative affect includes boredom, anger, sadness, frustration, 
confusion, showing annoyance, unhappiness 
Neutral Affect 
Student does not demonstrate much emotional responses during 
the interval 
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Table 4.1  
Distribution of Children’s Lesson Engagement during 30-Second Intervals 
  Frequency Percent Cumulative Percentage 
 . (Missing) 667 . . 
Disengagement 
Actively Disengaged 342  8.27  8.27 
Passively Disengaged 372  9.00 17.28 
Engagement 
Passively Engaged 2397 58.00 75.27 
Actively Engaged 812 19.65  94.92 
Intensively Engaged 210   5.08 100.00 
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Table 4.2  
Distribution of Children’s Affect in 30-Second Intervals 
  Frequency Percent Cumulative Percentage 
 . (Missing) 740 . . 
Negative Affect 
Mild 332 8.18 8.18 
Strong 70 1.72 9.90 
Neutral Affect  2171 53.47 63.37 
Positive Affect 
Mild 1064 26.21 89.58 
Strong 423 10.42 100 
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Table 4.3  
Distribution of Children’s Type of Participation in 30-Second Intervals 
 Frequency Percent 
Cumulative 
Frequency 
Cumulative 
Percent 
. (Missing) 706    
Alone 1054 25.74 1054 25.74 
Interact with Peers 1614 39.42 2668 65.17 
Interact with Teacher 1041 25.43 3709 90.60 
With Both  385 9.40 4094 100.00 
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Table 4.4  
Descriptive Statistics of Cognitive and Social Measures before and during the Intervention 
Variable M SD MIN MAX 
Reading comprehension 15.67 10.20 -2.67 41.33 
English proficiency 25.13 5.45 14.50 43.00 
Talkativeness 0.08 0.28 -0.72 0.86 
Popularity 0.24 0.16 0 0.85 
Good ideas 0.37 0.21 0 0.91 
Pre-attitude towards literacy -0.12 1.01 -4.24 1.76 
Pre-attitude towards discussion 0.003 1.02 -3.0 2.64 
GM_Interact with peers 0.40 0.27 0 1.00 
GM_Interact with teachers 0.25 0.20 0 0.83 
GM_Interact with both 0.10 0.08 0 0.40 
GM_Alone 0.25 0.17 0 0.69 
Note. “GM”—individual grand mean, e.g. “GM_interact with peers” represented the proportion a child 
being observed to interact with peers among the total 32 observations.  
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Table 4.5 
Zero-order Pearson Correlations of Individual Cognitive and Social Measures (N=150) 
 1 2 3 4 5 6 7 8 9 10 11 
1. Reading 
comprehension 
1 0.31 0.33 0.35 0.38 0.13 0.06 0.02 0.01 0.06 -0.02 
2. English 
proficiency 
 1 0.26 0.21 0.18 0.05 0.05 0.05 0.2 0.13 -0.1 
3. Talkativeness   1 0.17 0.41 0.11 0.01 0.03 0.1 0.13 -0.14 
4. Popularity    1 0.47 0.14 0.14 0.19 0.08 0.05 -0.21 
5. Good ideas     1 0.07 0.14 0.07 0.05 0.18 -0.25 
6. Pre-attitude towards literacy    1 0.06 0.09 0.08 0.1 0.002 
7. Pre-attitude towards discussion     1 0.15 0.05 0.08 0.13 
8. GM_Interact with peers       1 0.75 0.07 -0.61 
9. GM_Interact with teacher        1 -0.1 0.02 
10. GM_Interact with both         1 -0.21 
11. GM_Alone           1 
Note. “GM”—individual grand mean, e.g. “GM_interact with peers” represented the proportion a child 
being observed to interact with peers among the total 32 observations. Bolded values are significant 
at least at the α = .05 level.  
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Table 4.6  
 
 
 
 
 
Models Fitting to Predict Children’s Behavioral Engagement 
  
UMM UGM Model 
3 
Model 
4 
Model 
5 
Model 
6 
Model 
7 
Model 
8 
Fixed Effects         
Intercept (BE = 4) 
“Intensively engaged” 
-3.29 
** 
(.17) 
.99 
(1.74) 
-2.32 
(1.34) 
-2.52 
(1.36) 
-2.67  
(1.41) 
-4.79 ** 
(1.36) 
-5.36 ** 
(1.50) 
-3.44 
** 
(1.08) 
Intercept (BE = 3) 
“At least actively 
engaged” 
-1.30 
** 
(.16) 
3.09 
(1.74) 
-.22  
(1.34) 
-.40 
(1.36) 
-.56 
(1.41) 
-2.65 
(1.36) 
-3.17 *  
(1.50) 
-1.26 
(1.07) 
Intercept (BE = 2) 
“At least passive 
engaged” 
1.87 ** 
(.16) 
6.45 ** 
(1.75) 
3.12 * 
(1.34) 
2.95 *  
(1.36) 
2.79 
(1.41) 
.83 
(1.36) 
.58  
(1.50) 
2.47 * 
(1.07) 
Intercept (BE = 1) 
“Passively 
disengaged& above” 
2.81 ** 
(.16) 
7.45 ** 
(1.75) 
4.11 ** 
(1.34) 
3.95 ** 
(1.36) 
3.79 * 
(1.41) 
1.84 
(1.36) 
1.69 
(1.50) 
3.59 ** 
(1.08) 
Intervention length   
-.21 * 
(.09) 
-.07  
(.06) 
-.08 
(.07) 
-.08 
(.07) 
-.03 
(.06) 
-.02 
(.07) 
-.09  
(.05) 
Condition (CG)   
1.04 ** 
(.22) 
1.80 ** 
(.29) 
1.37 ** 
(.37) 
1.88 ** 
(.41) 
2.00 ** 
(.43) 
.15  
(.60) 
Good Ideas     
.43 
(.47) 
-.04  
(.45) 
.05 
(.49) 
.15 
(.40) 
Good Ideas*CG     
1.07+  
(.62) 
1.35 * 
(.59) 
1.49 * 
(.62) 
1.27*  
(.53) 
 GMC_With Peers      
-.47** 
(.10) 
-1.38 ** 
(.15) 
-1.38 
** 
(.15) 
 GMC_With Teacher     
 
 
1.12 ** 
(.10) 
1.48 ** 
(.12) 
1.45 ** 
(.12) 
 GMC_With Both      
.95 ** 
(.13) 
1.01 ** 
(.18) 
.99 ** 
(.18) 
 GM_With Peers      
.07  
(.52) 
.04  
(.56) 
-2.46 
** 
(.65) 
 GM_With Teacher      
1.79 ** 
(.53) 
1.82 ** 
(.57) 
2.05 ** 
(.59) 
 GM_With Both      
3.62 ** 
(.98) 
3.90 ** 
(1.06) 
3.46 ** 
(.94) 
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Table 4.6 continued         
GMC_With Peers * 
CG 
      
3.18 ** 
(.21) 
3.19 ** 
(.21) 
GMC_With Teacher * 
CG 
      
-.63 ** 
(.23) 
-.66 ** 
(.23) 
GMC_With Both * CG       
.61 * 
(.28) 
4.85 *  
(.88) 
GM_With Peers * CG        
4.85 ** 
(.88) 
GM_With Teacher * 
CG 
       
-1.81 
(.93) 
GM_With Both * CG        
1.32  
(1.63) 
Rate of Change         
Session  
-.12 ** 
(.03) 
-.11 ** 
(.03) 
.04  
(.04) 
.04 
(.04) 
.04 
(.04) 
.02  
(.04) 
.02 
(.04) 
Session2  
.006 ** 
(.001) 
.006 ** 
(.001) 
-.002 
(.002) 
-.002 
(.002) 
-.002 
(.002) 
-.0004  
(.002) 
-.0004 
(.002) 
Csession * CG    
-.34 ** 
(.05) 
-.34 ** 
(.05) 
-.33 ** 
(.05) 
-.23 ** 
(.05) 
-.21 ** 
(.05) 
Csession2 * CG    
.02 ** 
(.003) 
.02 ** 
(.003) 
.02 ** 
(.003) 
.01 ** 
(.003) 
.01 ** 
(.003) 
Random Effects         
Level 3: Variance of 
Intercept (V00) 
.48 ** 
(.17) 
.42 ** 
(.18) 
.12 ** 
(.07) 
.13 ** 
(.07) 
.16 ** 
(.08) 
.11 ** 
(.06) 
.15 ** 
(.08) 
.02 ** 
(.03) 
Level 2: Variance of 
Intercept(U0j) 
.39 ** 
(.07) 
1.10 ** 
(.19) 
.88 ** 
(.14) 
.89 ** 
(.15) 
.83 ** 
(.15) 
.86 ** 
(.16) 
.82 ** 
(.16) 
.68 ** 
(.14) 
Level 2: Covariance   
-.09 ** 
(.02) 
-.07 ** 
(.01) 
-.07 ** 
(.01) 
-.07 ** 
(.01) 
-.07 ** 
(.01) 
-.06 ** 
(.01) 
-.06 ** 
(.01) 
Level 2: Variance of 
Slope (U1session) 
 
.01 ** 
(.002) 
.01 ** 
(.002) 
.01 ** 
(.002) 
.01 ** 
(.002) 
.01 ** 
(.002) 
.007 ** 
(.002) 
.007 ** 
(.002) 
Fit Statistics         
-2 Log Likelihood 9071.6 8906.5 8890.1 8830.2 8813.4 8629.0 8279.7 8223.9 
AIC 9083.6 8928.5 8914.1 8858.2 8845.4 8673 8329.7 8279.9 
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Table 4.6 continued         
BIC 9090.7 8941.5 8928.3 8874.7 8864.2 8698.9 8359.2 8312.9 
Note. Standard errors are in parentheses. “GM”—individual grand mean, e.g. “GM_interact with peers” 
represented the proportion a child being observed to interact with peers among the total 32 
observations; “GMC”—individual grand mean centered, e.g. “GMC_Interact with peers” represented the 
grand mean centered peer interaction a child experienced during the observed interval, compared to 
his/her individual grand mean, it was calculated by deducting the student grand mean from the 
observed score of 1 or 0. 
+ p < .1, * p < .05, ** p < .01. 
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 Table 4.7 
 Children’s Behavioral Engagement by Participation Type and Condition 
Controlling for condition=CG 
BE 
Participation Type 
Alone Peer Teacher Both Total 
0 2 
 
78 
 
26 
 
17 
 
123 
 
1 63 
 
25 
 
13 
 
2 
 
103 
 
2 254 
 
565 
 
132 
 
73 
 
1024 
 
3 4 
 
411 
 
50 
 
71 
 
536 
 
4 1 
 
151 
 
7 
 
15 
 
174 
 
Total 324 
 
1230 
 
228 
 
178 
 
1960 
 
Frequency Missing = 49 
 
 
Controlling for condition=DI 
BE 
Participation Type 
Alone Peer Teacher Both Total 
0 1 
 
177 
 
1 
 
20 
 
199 
 
1 198 
 
20 
 
35 
 
11 
 
264 
 
2 507 
 
139 
 
567 
 
123 
 
1336 
 
3 9 
 
18 
 
157 
 
44 
 
228 
 
4 0 
 
2 
 
14 
 
8 
 
24 
 
Total 715 
 
356 
 
774 
 
206 
 
2051 
 
Frequency Missing = 3 
Note. BE = “Behavioral Engagement,” 0=“actively disengaged,” 1=“passively disengaged,” 2=“passively 
engaged,” 3=“actively engaged,” 4=“intensively engaged.”  
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Table 4.8  
Individual Behavioral Engagement Moderated by Condition 
 CG DI 
Fixed Effects   
Intercept (BE = 4) 
“Intensively engaged” 
-3.40 ** 
(1.13) 
-2.56 
（1.64） 
Intercept (BE = 3) 
“At least actively engaged” 
-1.32  
(1.12) 
0.18 
(1.63) 
Intercept (BE = 2) 
“At least passive engaged” 
1.90  
(1.12) 
4.53 ** 
(1.63) 
Intercept (BE = 1) “Passively 
disengaged and above” 
2.61 * 
(1.12) 
5.95 ** 
(1.63) 
Good ideas 
1.15 ** 
(.36) 
.19 
(.34) 
GMC_Interact with peers 
 
1.44 ** 
(.14) 
-1.60 ** 
(.16) 
GMC_Interact with the Teacher 
.57 ** 
(.19) 
1.83 ** 
(.14) 
GMC_Interact with both 
1.30 ** 
(.20) 
1.32 ** 
(.21) 
GM_ Interact with peers 
1.89 ** 
(.66) 
-3.07 ** 
(.56) 
GM_Interact with the teacher  
.20 
(.77) 
2.70 ** 
(.52) 
GM_Interact with both 
4.23 ** 
(1.47) 
3.97 ** 
(.79) 
Intervention length  
-.05  
(.05) 
-.23 * 
(.10) 
Rate of change   
Session 
-.18 ** 
(.04) 
.02 
(.04) 
Session2 
.01 ** 
(.002) 
-.001 
(.002) 
Random Effects   
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Table 4.8 continued   
Variance of Intercept U1 
.59 ** 
(.17) 
.91 ** 
(.23) 
Covariance U12 
-.05 ** 
(.02) 
-.09 ** 
(.02) 
Variance of Slope U2 
.008 ** 
(.003) 
.01 ** 
(.003) 
Note. Standard errors are in parentheses. GMC: individual student’s mean centered, SM: student’s 
mean; GM_interact with peers represented the proportion a child was observed to be interacting 
with peers among the total 32 observations; GMC_Interact with peers represented the relative 
amount of peer interaction he or she had experienced at one interval, compared to his/her mean, it 
was calculated by deducting the student mean from the observed score 1 or 0.  
* p < .05, ** p < .01. 
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Table 4.9 
Models Fitting to Predict Children’s Affect 
 
UMM UGM Model      
3  
Model 
4 
Model 
5 
Fixed Effects      
Intercept (BE = 4) 
“Intensively engaged” 
-2.45 ** 
(.10) 
.43  
(.74) 
-.83 
(.77) 
-.83 
(.77) 
-2.54  
(.79) 
Intercept (BE = 3) 
“At least actively engaged” 
-.67 ** 
(.09) 
2.13 ** 
(.74) 
.88 
(.77) 
.88 
(.77) 
-.72 
(.79) 
Intercept (BE = 2) 
“At least passive engaged” 
2.65 ** 
(.10) 
5.38 ** 
(.75) 
4.12 ** 
(.77) 
4.12 ** 
(.77) 
2.72** 
(.79) 
Intercept (BE = 1) “Passively 
disengaged and above” 
4.59 ** 
(.16) 
7.31 ** 
(.76) 
6.05 ** 
(.78) 
6.05 ** 
(.78) 
4.65 ** 
(.80) 
Intervention length  
-.13 ** 
(.04) 
-.07 
(.04) 
-.07 
(.04) 
-.05 
(.03) 
Condition 
 (CG) 
  
.39 ** 
(.13) 
.40 ** 
(.13) 
.42* 
(.19) 
Talkativeness 
 
  
 .56** 
(.19) 
.44* 
(.18) 
GMC_Interact with Peer   
 
 
1.55** 
(.01) 
GMC_Interact with Teacher   
 
 
.49** 
(.10) 
GMC_Interact with Both   
 
 
1.61** 
(.13) 
GM_Interact with Peer   
 
 
2.69** 
(.41) 
GM_Interact with Teacher   
 
 
1.21** 
(.41) 
GM_Interact with Both   
 
 
1.99** 
(.70) 
Rate of Change      
Session  
-.18 ** 
(.02) 
-.18 ** 
(.02) 
-.18 ** 
(.02) 
-.14 ** 
(.02) 
Session2  
.01 ** 
(.001) 
.01 ** 
(.001) 
.01 ** 
(.001) 
.01 ** 
(.001) 
Random Effects      
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Table 4.9 continued      
Level 2: Variance of Intercept (U0) 
.09 ** 
(.05) 
.02 ** 
(.03) 
.30 ** 
(.05) 
.30 ** 
(.05) 
.19 ** 
(.04) 
Level 3: Variance of Intercept(V0j) 
. 08 ** 
(.16) 
.31 ** 
(.06) 
   
Fit Statistics      
-2 Log Likelihood 8481.9 8479.8 8471.4 8463.5 8121.2 
AIC 8497.9 8497.8 8489.4 8485.5 8153.2 
BIC 8507.3 8508.4 8516.4 8498.5 8201.3 
Note. Standard errors are in parentheses. GMC: individual student’s mean centered, SM: student’s 
mean; GM_interact with peers represented the proportion a child was observed to be interacting with 
peers among the total 32 observations; GMC_Interact with peers represented the relative amount of 
peer interaction he or she had experienced at one interval, compared to his/her mean, it was calculated 
by deducting the student mean from the observed score 1 or 0.  
* p < .05, ** p < .01.  
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Table 4.10 
Models Fitting to Predict Children’s Content Learning 
 
UMM Model 
2 
Model 
3 
Model 
4 
Model 
5 
Model 
6 
Fixed Effects       
Intercept 
 
1.23 ** 
(.10) 
.39 ** 
(.12) 
.12  
(.24) 
-.39  
(.32) 
-.71 
(.34) 
-1.26** 
(.39) 
Reading  
.05 ** 
(.006) 
    
CMC_Reading   
.05 ** 
(.007) 
.05 ** 
(.006) 
.05 ** 
(.007) 
.05 ** 
(.006) 
CM_ Reading    
.07 ** 
(.01) 
.07 ** 
(.01) 
.07 ** 
(.01) 
.07 ** 
(.01) 
Lesson Engagement    
.80 * 
(.34) 
.79 * 
(.34) 
.58+  
(.34) 
Positive Affect      
.78 * 
(.33) 
.88 ** 
(.33) 
Positive Classroom Climate      
.14 * 
(.06) 
Random Effects       
Variance of Intercept (U0) 
.13 * 
(.07) 
.06+   
(.04) 
.06+ 
(.04) 
.05+ 
(.04) 
.03 
(.04) 
.03 
(.03) 
Residual (σ2) 
.72 ** 
(.09) 
.48 ** 
(.06) 
.48 ** 
(.06) 
.47 ** 
(.06) 
.46 ** 
(.06) 
.46 ** 
(.06) 
Fit Statistics       
-2 Log Likelihood 393.6 335.5 340.3 335.4 330.3 328.7 
AIC 397.6 339.5 344.3 339.4 334.3 332.7 
BIC 399.9 341.9 346.7 341.7 336.7 335 
Note. CM_Reading: classroom mean reading scores; CMC: individual reading scores centered by the 
classroom mean. 
*p < .05, **p < .01. 
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 Table 4.11 
 Mean Principal Component Scores of General School Attitude Survey 
 Pre-Intervention Post-Intervention 
Discussion attitude 0.004 0.147 
 (1.015) (0.977) 
Literacy attitude -0.112 0.020 
 (1.005) (1.030) 
Social Studies attitude -0.068 -0.080 
 (0.925) (1.130) 
Science attitude -0.043 -0.083 
 (1.003) (1.094) 
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Appendix A  
Wolf Management Unit Survey 
 
How I feel about the Wolf Unit (not at all true = 1, Very much true = 4) 
Satisfaction from Ideas Sharing   
A2. During the Wolf Unit, I usually talked a lot and shared my ideas a lot.  
A3. During the Wolf Unit, I thought it was important to let others know about my 
opinions and ideas.  
A12. I talked much more and shared my ideas much more in the Wolf Unit discussions 
than in regular classroom discussions. 
A7. I think I did pretty well in the Wolf Unit.  
 
Enjoyment of the Wolf Unit  
A8. It was fun to have discussions in the Wolf Unit. 
A5. I enjoyed having Wolf Unit discussions very much. 
A1. I liked the discussions and group activities in the Wolf Unit a lot.  
A10. I was very excited about participating in the discussions and activities in the Wolf 
Unit. 
A9. I would like to have more discussions and activities like those in the Wolf Unit. 
A6. I tried very hard to do well in the Wolf Unit. 
 
More favorable attitude towards the Wolf Unit than regular instruction 
A14. I am much more excited about participating in the Wolf Unit discussions than 
regular classroom discussions. 
A13. I listened much more carefully to what others said in the Wolf Unit discussions than 
in regular classroom discussions. 
A11. I liked discussions in the Wolf Unit much more than regular classroom discussions. 
A4. I think that the Wolf Unit discussions and activities helped me read better than 
regular classroom discussions and activities.  
A15. The Wolf Unit discussions and activities helped me think better. 
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Appendix B 
General School Attitude Survey 
 
General School Engagement (not at all true = 1, Very much true = 4) 
Attitude toward discussions 
B1. Discussions in my classroom are very important.  
B3. Discussions in my classroom are fun. 
B7. Discussions in my classroom help me read and think well.  
B11.Discussions in my classroom are exciting.   
B15. I like discussions in my classroom a lot. 
B17. I usually talk a lot in discussions in my classroom.  
B19. I usually listen very carefully to others in discussions in my classroom. 
 
Attitude toward reading & writing  
B2. I usually read stories carefully.   
B8. Reading is important and useful to me.   
B10. I like writing essays and stories.   
B12. I like reading about new things.   
B14. I usually work hard when my teacher asks me to write something. 
B16. Writing is important and useful to me. 
 
Attitude toward social studies   
B18. I like to learn about social studies. 
B13. Social studies is important and useful to me.  
B5. I usually work hard in social studies.  
 
Attitude toward science 
B9. I usually work hard in science.  
B4. I like learning about science.  
B6. Science is important and useful to me. 
 
 
 
